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研究成果の概要（英文）：We have developed an accurate Monte Carlo simulator applicable to monolayer 
(MoS2) FET devices. In order to take account the high-energy electrons properly, the simulator 
includes the Q-valleys, which have very strong anisotropic effective masses, as well as the 
K-valleys. Also, we have investigated the heat transfer between hot electrons under high electric 
fields and the lattice. We have found that the temperature obtained from the Monte Carlo simulations
 is consistent with the temperature found experimentally. Furthermore, we have studied the 
length-scale involved under the theoretical framework of various device simulations to construct a 
physical model of localized impurity in nanoscale device structures. It was fond that the 
length-scales are inconsistent between the Poisson equation and transport equation, and a new 





様	 式	 Ｃ－１９、Ｆ－１９－１、Ｚ－１９、ＣＫ－１９（共通）	 
１．研究開始当初の背景 
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·ͨిྲྀີ౓͸ࣜ (4.1) ͷӈลΛ༻͍ͯܭࢉ͢Δ͜ͱ΋Ͱ͖Δɻୈ 4.1 અͰٻΊͨిՙີ
౓෼෍ɺ͓Αͼୈ 4.2 અͰٻΊͨυϦϑτ଎౓෼෍ΑΓɺҹՃిѹ 1.0V ͷిྲྀີ౓෼෍Λ
ٻΊΔͱɺਤ 4.14 ͷΑ͏ʹͳͬͨɻx ۭؒʹ͓͍ͯେ͖͘͹Β͖͕ͭੜ͡Δ݁Ռʹͳͬͨ
ਤ 4.14 ҹՃిѹ 1.0Vʹ͓͚Δిՙີ౓෼෍ͱυϦϑτ଎౓෼෍͔ΒٻΊͨిྲྀີ౓෼෍
͕ɺ͜Ε͸ి৔ͷ஋ͷ͹Β͖ͭͷӨڹʹΑΔ΋ͷͰ͋Γɺ্هͷࣜ (4.2) Λ༻͍ͯٻΊͨ
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